
The purposeof thispresentationis to:

-DescribetheILECs’ networkarchitectureanddemonstratetheILECs’ ability to

(1)balanceloop andswitchingcosts;

(2)minimizetheneedfor additionalconstructionto serve“greenfield” locationsandadditionaldemand
from existingcustomers;and

(3)employtandemswitchingto implementalayerednetworkarchitecture

-DescribetheCLECs’ networkarchitectureandthedifferentrealitiesthatCLECsmustface in ordertoserveDSO
loopswith theirownswitchesbecausetheymustextendtheircustomers’loopsbeyondtheILEC LSOandincur
significantadditionalcosts,including:

(1)collocation

(2)transmissionequipment

(3)transport

(4)loopre-terminationcosts,

all for thesolepurposeof replicatingthefunctionalityof across-connectacrossthe ILEC maindistributionframe

-Explainthecostdrivers for CLEC loop extensionsanddemonstratehowthesecostsmakeit (1) difficult to
developarationaleconomiccaseto supportCLEC switch-basedserviceforDSO loopsevenatfacilities-based
(“on-net”) hubcollocationsand(2) virtually impossiblefor DSOloopsnot onanexistingCLEC ring, especiallyif
hubbingis discouragedby regulatoryrules

-Demonstratetheimportanceof hubbingto CLEC economicsin servingDSO-basedloopsandthenegative
implicationsforcreationof additionalhubsresultingfrom thecurrentuseandcomminglingrestrictions
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The ILECs’ localnetworksweredesignedformarketentirelydifferentfrgmthatgoverningthedesign
of theCLECs’ local networks.The ILEC’s local networksreflectsits monopolyheritageandits ability
to deployloop plantandswitchesto serveall customersinageographicarea,therebyallowing
optimizationof combinedloop plantandswitchednetworkcosts.

Loopsarebasicallylow capacitytransmissionfacilities. Inmostcases,andparticularlyfor residential
customers,thefacility supportsrelativelylow communicationsdensity(typically only 64 kbpsand
rarelyanythingmorethan1.5Mbps) Suchcommunicationsarecost-effectivelydeliveredovercopper
facilities. Copperfacilities,however,cannotgenerallysupportvoicecommunicationsif theelectrical
lengthof thefacility exceeds15 to 18 kilofeet. Beyondthatlength,additionaltransmissionequipment
is requiredtoaddresssignaldegeneration.A typical loop facility supportsafew hundredto afew
thousandcustomersandhassubstantialfixed costs.

Like loops,switcheshaverelativelyhigh fixed costto deploybutaredesignedtoservetensof
thousandsofcustomers.Becauseofthefixed costsit iscritical thatswitchesbeusedto thehighest
practicalutilizationsoastoattainthe lowestpossiblecostpersubscriber.However,asindicatedby the
checker-shadedarea,the customersservedonlyby copperioopsmightnotefficiently fill thecapacityof
aswitch.

ILEC engineersaddressedthis issueby investingin addedtransmissionequipmentandtherebyserving
morecustomerswithasinglebut largerswitch. Byplacing suchadditionalequipmentatapoint
intermediatetothecustomerandtheswitch,theswitchserviceareacouldbeexpandedto allowit to
servemorecustomers.This is indicatedby thedark-shadedarea. Investmentinaddedtransmission
equipmentwasrationalaslongasthe addedcostofthetransmissionequipmentandmarginallylarger
switchproducedaloweraveragetotalunit costpercustomerserved.

Todayabout65-70%ofworkingchannelsareservedby copperloops(ARMIS 43-07)andthe mean
loop lengthis about12 kft (TelcordiaNoteson theNetwork, Distribution,SR-2275,Issue4 October
2000,p.12-9)
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Basic ILEC Loop Plant

ILEC loopplantwasandis designedtobebothflexible andyield significanteconomiesof scale.
Becauseof thehigh costsof addingnewoutsideplant infrastructure(conduit,ducts,poles,andetc.),the
designsoughttominimizetheprobabilityof costlyconstructionafter theinitial facility deployment
occurs.

Flexibility is achievedby intentionallyincludingcross-connectpointsin the outsideplant facilities,so
thatdefectivesegmentsof atransmissionpathcanbereplacedby aworking segmentwithouthavingto
replacethe-entireloop. -Theremotecross-connectionpoint is typicallyatthe ServingAreaInterface(or
SAl) whereboththe facility connectingtothecustomerpremises(i.e., thedistributionfacility) andthe
facility connectingto the localswitch(i.e.,thefeederfacility) terminate.

Scalewas gainedprimarilybecausethe incumbenthadanexclusivefranchise. Becausetheincumbent
servedall customersinanarea,it couldhomecustomerpremisesconnections(calleddistribution
facilities) tocentralpointswherelarger“feeder” cables(andpossiblytransmissionequipment)couldbe
usedfor theconnectionto the centraloffice. To theextenttransmissionequipmentwasinserted,it
typically wassomeform of Digital LoopCarrier(orDLC) housedin aRemoteTerminal(or RT)which
mayalternativelybe calledaControlled EnvironmentVault (CEV) or hut. TheDLC digitizestheanalog
signalfromthedistributionfacility andmultiplexesit ontoasharedfeederfacility connectedto the
servinglocalswitch. In moremodemDLC (e.g.,GR303),theDLC is alsocapableofperforming
concentration.Concentrationallowsmorecustomersto connectto theRTthancouldbe servedby the
sharedfeederin situationswhereanunusuallyhighproportionof customersseekto makeor receivecalls
atthesameinstant. Both multiplexingandconcentrationimproveloop scaleeconomiesby enablingthe
incumbenttosharethe feederinfrastructureamongmoreretail customers~

~i1r~
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ILEC Loop Plant Design Minimizes
“Green Field” Builds

El’
•,

The ILEC loop designwasestablishedinamannerthataccommodatedserviceto newlocalities
aswell asadditionalserviceto existingcustomers.All thiswasdonetominimize thelikelihood
thatthe incumbentwoul4haveto engagein newconstructionto parallelexistingfacilities. The
costsoflayingafacility arebothsubstantialandgenerallyinsensitiveto capacity. Thus,
althoughmorecostlyup front, it is aprudentinvestmentto(1) deployexcesscapacityand(2)
designtheplantsoastopermitsubsequentinsertionof pairgain(i.e.,DLC) technologies.The
incumbentsdid both. As aresult,theincumbent’sexistingloop plant is readilyexpandedto
accommodateeither“new” locationsand/orgreaterservicedemandfrom existinglocationsata
low incrementalcost.

For example,if addedservicesarerequiredinto ahome,thedropgenerallyhassparepairsthat
canbe utilized. If arelativelysmallnumbersofnew locationsareadded,theILEC canoften
spliceinto (orbridgetap)existingbut unuseddistributionfacilities. If anewhousing
developmentorbusinessparkrequiresservice(orexistinglocationsrequiresignificantlymore
lines), increasedcapacitymaybeobtained(1)by insertingDLC wherenonepreviouslyexisted,
(2)by addingcapacityto theDLC, (3) by addanewdistributioncableor (4) by any
combinationofthe preceding.If the feedercapacityonly requiresminor upgrade,distribution
pairscanbemultiplexedontoasignificantlysmallernumberof copperfeederpairs. In the
alternative,“dark fiber” thatmayhavebeendeployedin conjunctionwith otherprojects(e.g.,
interofficefacilities) canbeemployedornewfiber maybedeployed. However,whennewfiber
is deployed,it typically needonlybeconstructedbetweentheservinglocationandtheexisting
fiber feederplantin the incumbent’salready-builtloopplant.

BecausetheILEC servedaspecificterritory andall thecustomersin it, theILEC couldusually
anticipatewherenewgrowthmightoccur,andbecauseit hadrelativelycertainaccesstocapital
andrelativelyassuredreturns,its loopplant facilitiescouldbedeployedwith reasonable
amountsof excesscapacityandwith accesspointsthatpermittedincrementalexpansion,rather
than“greenfield” constructionor relianceona“build it andtheywill come” strategy.

¾
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ILEC Inter-S witch Network

• ILEC local switches served virtually all customers in a
limited geographic

• Compact service areas result in deployment of numerous
switches but direct connections between each pair of
switches is im practical

• The ILEC toll network was effectively a separate but
interconnected, network

I Tandem switches yield large and efficient inter-switch
transmission facilities

I The ILEC switched network is layered

BecauseILEC loop plantwaslargely copper(andlengthlimited), its switchesservedrelatively
compactgeographicareas,andnumerousswitchesweredeployedwithin closeproximity to each
other. In facttherearenowabout15,000 local switchesoperatedby the largestILECs. The
numberdeployedin anyparticularstaterunsfromasfew as29 switchesin WY to asmanyas
1276in CA. In fact, CA is oneof thestateswith thelowestpenetrationof DLC. As aresult,
onewouldexpecttoseeahighernumberofswitchesbecauseoftherelativelyshorterloops,
evendiscountingforthelargepopulation

Furthermore,local callingareasoftheincumbent— generallythe geographyservedby afew
contiguousswitches— accountfor thelargestproportionofthetotalcallingload. In round
figures,about75%of thecallingis localin nature(seeTable8.5 p. 8-7October2001
Monitoring ReportoftheFCC)withabout50%beingintraswitch(seeEngineeringand
Operationsin theBell System,1983,TheBell TelephoneLaboratories,Table4-5,p.125). Thus,
themajorityof callingis local: intraswitchcallingaccountsforabouthalfof all calls,and
another25% is local inter-switchtraffic. The remainingcalling(25%) is destinedto widely
scatteredoffices in thestateor acrossthe country.

In orderto economizeon theuseof interofficetransmissionfacilities, whichwouldotherwise
tendto haveverylow utilization, theILECs deployedtandemswitches.Tandemswitchesdo
notconnectdirectlyto endusersbutconnectotherswitchesandconsolidatecallingfrom andto
subtendingswitchesthatareservingendusers. In otherwords,becausetoo little callingexisted
betweenpointsA andB tojustify adirecttransmissionfacility, thetraffic is directedto atandem
(or intermediate)point C. Otherswitchescoulddo thesamewith theirtraffic toendpointB.
ThetandemswitchatC allowssharingof asinglelargercapacityfacility to B, althoughno
individualoffice couldjustify adirect facility of its own.

Accordingly,theILEC networkhastwo layersof switching. Thetotalcostoftheaddedtandem
switching,however,is morethanoffsetby the avoidedcostsof constructingmany low volume
inter-switchtrunk facilities.
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All theprecedingdiscussionsaresummarizedin theabovediagram. It simplyshowswhathaslong
beenunderstood— thattransmissionfacilitiesandswitchesareexpensiveandeachrepresenthigh
fixed costs. Accordingly,thetwoassetsmustbedeployedin concert soasto optimizetheuseof both.
Thegreenportionis the incumbentLECloopplant. It generallyconsistsof transmissionfacilitiesthat
provideatransmissionpath,dedicatedto thecustomerpremises,thatconnectstheparticularpremises
to oneandonlyonelocal switch. While limited sharingoftransmissioncapacitymayoccurasthe
facility getscloserto the firstpointof switching,thepathbetweenthecustomerandthefirst pointof
switchingis the sameforall calls. Thus,thistheportionofthenetworkis astaticconnection.

On theotherhand,theblueportionofthelocal networkis the interofficeconnectivity. This is the
portionofthenetworkwheresubstantialdemandaggregationoccurs. Note,however,thatthenumber
of pointsthatmustbe interconnectedhasexpandedby ordersofmagnitude.The interofficenetworkis
characterizedby veryhighcapacitytransmissionfacilitieswherethe capacityis interconnected,on-
demand,to createthedesiredend-to-endconnection.

By makingappropriatechoicesof whenandwheretodeploycopperloops,DLC enhancedloops,local
switches,interofficefacilitiesandtandemswitches,anincumbentcan(1) maximizeits efficienciesin
theuseof each,(2) minimizeits averagecostpercustomer,and(3) buildin accesspointsand
additionalcapacityto servebothnewandexpandeddemandforserviceatalow incrementalcost.

Interofficeon~demandconnections

loop plant static connections

Remote Terminal
• Service Area Interface

Typical ILEC
Hierarchical Network

Architecture
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CLEC Local Networks
• Customer base is widely distributedacross thousandsof ILEC

LSO5
• Few individual customer locations require more than a few Voice

Grade Equivalents (VGEs) of loop capacity

• ILEC loops connect onlyto ILEC networks

• UNas, EELS and special access are all ‘purchased~solely to
obtain the equivalent of local loop connectivity

• Efficientdemand aggregation Is critical to controlling unit costs
— Customerto LSO
— LSO to hubs
— Hubs to CLEC network

• Long‘loop’ facultIes required to reach CLEC customers result In
fewer local switches and a flat, rvi.ther than layered local network

CLEC networkdesignissubjecttothesameengineeringobjectivesasis the incumbentLECs’ networkdesign,i.e.. tobalancecostsof
transmissionandswitchinginvestmentsthroughprudentdemandaggregation.However,theprimarydifferencebetweentheILECs’
andCLECs’ approachtonetworkdesignis thattheCLECmustwork within thelimitations of theILECs’ alreadydeployedioop plant.
CLECscannotgenerallyreplicatethe“last mile” facility of theincumbentand,in ordertousetheincumbent’sloopfacility, theCLEC
mustextendconnectivity substantialdistancesin ordertoconnectcustomerstotheir switches.

Thishastwo immediateimplications: First,manydifferentUNEsmustbeemployedtocreatewhat is effectivelyaloopfor theCLEC.
Second,CLECnetworksareflat ratherthan layered.

UnlikeILECs, CLECsentermarketswithout alargepre-existingbaseof customers.AlthoughCLECscantargetparticularcustomers,
massmarketingisdifficult to alignwith ILEC LSOboundariesandlocationswheretheCLECmayhavecollocationreadilyavailable.
Thus,creatingacritical massof demandin aparticularLSOis difficult.

It isevenmoredifficult tobuild suchcritical massif theCLEC is restrictedtoonly addressingcustomerswhoseloopsterminatewithin
aparticularLSO. Thevastmajorityof customerloopsareservedusingcopperor hybridtechnologypartiallybasedin copperIn fact
theARIvIIS reports(43-07)showstheRBOCshadaboutl2OM copperloopsin servicein 2001 (row 381). Such“all copper”loops
typically supportbandwidthator under1.5Mbps. Theconsensusview is thatthereareonlyabout50,000buildingsin theentirecountry
thatgeneratedemandsufflcientto warrantuseof afiber-basedloop.

Although copper-basedloopsareefficient forservingthe vastmajorityof customers(includingthosewho requirebandwidthexceeding
1.5Mbps),no individual competitortodaycouldeverhopetoefficiently deployacopper-basedlocal loopnetwork. On theotherhand,
therearesofew locationsrequiringtheinfrastructureassociatedwith fiberloopsthatsuchfacilitieswill notbewidely deployedby
CLECseither. Thus,CLECsnotonlymustfacethefactthatit isgenerallyuneconomictobuild their own loopsbuttheyalsomustface
thefactthat theloopstheymustaccessterminateonly in ILEC LSOs. This meanstheCLECsmust,by variousmeans,extendtheILEC
loop facility totheir own switch. To do so,theCLECsmustemploycritical intermediatedemandaggregationtechniquesto better
assuretheir unitcostsdo notbecomeprohibitive

Takenatfacevalue,theILEC FactReport2002shows(Table1, 111-2)assertsthatfiber-basedcarriersarelocatedin 13% of RBOCwire
centers.This equatesto 1,100to 1,200locationswhereabout2,400pointsof accesstovariousCLEC networksoccur,assumingthatall
areoperational.ThemostrecentFCCLocalCompetitionReport(7/02)showsthatthereare7.5Mfacility-basedlines(6.lM ownedor
SA — 2.2Mcable+ 3.7UNE-L). Thus,on average,about3,100VGEspassthrougheachCLEC accesspoint,assumingthatall the
CLECsarestill in businessandactuallyprovidinglocal servicesthroughthosepoints. Of course,giventherecentspateofCLEC
bankruptciesthis is not.likely,sothisestimate,whichequatestotheequivalentof5 DS-3s,mustconsideredalow estimateof whatis a
practicalminimumthresholdfor facility-basedcollocationby aCLEC.

The questionthatnaturallyarisesis:How, if ever,will customersin theremaining87% of wirecentersbeaddressedby afacility-based
CLEC? The answeris simple:Facility-basedcompetitionwill beextendedto suchcustomersonly if thereis continuedandunrestricted
accesstounbundledelements,primarily all formsof loopsandtransport.
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Fromaconceptualstandpoint,aCLEC’s networklooksverydifferentfrom anILEC’s. TheCLEC’s
networkemploysfacility ringswith limited pointsof“interlock.” Onthe otherhand,theILEC loop plant
hasthephysicalcharacteristicsofatree -- theswitchatthebaseofthetrunkandthebranchtipsbeingthe
individual customerlocations.

The two configurationsarenotthatdifferenton alogicalbasis,or themannerin whichcommunications
channelsareestablishedwithin thephysicalfacilities. In bothinstances,acontinuousconnectionwill be
traceablefromthe first pointof switchingall thewayto thecustomerpremise. Therealdifferenceis that
theCLEC facility ring, throughtheuseof “intelligent” transmissionequipment,providesvirtually
instantaneousrestorationof thefacility. Thatis, if oneportionofthering facility is damaged,thepathin
theoppositedirectionof thering is used. Suchprotectiondoesnot exist,however,onthe lateralsandloop
extensionsfrom facility-basedcollocationsin ILEC LSOs.

Thegreenportionofthediagramrepresentsnon-switchedfacilitiesconnectingthecustomer’spremisesto
oneandonlyoneCLEC switch. As such,it providesthe identicalfunctionalityto thegreenportionofthe
ILEC networkslide. Themaindifferenceis thethegreenportionofthe ILEC diagramterminatesatthe
locationslabeled“LSO” in thediagramof theCLEC network. In sharpcontrast,theCLEC loop cannot
endattheLSO butmustbeextendedtotheCLEC switchlocatedelsewhere.Thus,all of thegreenportion
ofthe’ CLEC diagramonthenetworksideofthe LSO(includingcollocationandall relatedequipment)is
necessaryto providetheequivalentfunctionalityof asimpletie pair betweenonesideoftheILEC main
frametotheother. All ofit is neededto connectthetraditional loopto theCLEC’s localswitch.

“isteroftice”on.demsndconnections

“local loop” static connections

Simplified CLEC
Flat Network,
Architecture
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This chartshowstheprimarycomponentsoftraditionalloop plantandcomparestheILEC configurationto the
CLEC configuration.

Thevariouscolorsshow alternativewaysthatthecomponentsforthemainclassesof functionalitymightbe
“purchased”by aCLEC.

Note,inparticular,thatvirtually all cases(the onlyexceptionbeingthecaseof self-provisionedloops)theCLEC
usesall theILECs’ loop plant (payingfor theuseunderavarietyof regulatoryschemes)in orderto bringtheloop
to thefirstpointofpracticalcross-connection-- theLSOwherecollocationexists. In sharpcontrasttothecostof
anILEC tie pair (which cross-connectstheILEC loopto theILEC switchport),theCLECmustincurvery
substantialcollocation,transmissionequipmentandtransportcoststoprovidethefunctionalequivalenttothe
ILEC’s tie pair attheMDF (orDSX for otherthanvoicegradeservices).All thisaddedcost,whetherobtainedas
aTINE, specialaccessor throughself-provisioning(orcombinationsthereot)resultfromthefact thatCLECs
cannotplacetheir switcheswheretheILEC loop plant terminates.

Glossaryofabbreviations

CT — ChannelTerm(accessequivalentof aloop)
DIOT — Dedicatedinterofficetransport

POTBay— Pointof TerminationBay(DSOcross-connectdevice)
DLC — Digital Loop Carrier

JOT— InterofficeTransport
Mux — Multiplexer,generallyfromDS1 — DS3

ADM — Add/DropMultiplexer,generallyto/from OC-31DS3to 0C48
FDP— FiberDistributionPanel

DCS3:1 — CombinedDS3-DS1 multiplexerandcross-connectiondevice

lad

ft.~.

~ ~

— —n-fl—‘a

~ SICIlY

___________________
/

I
/

/
.,~.___, I.
..b.’&fl,’aY ~. . . — — — —

UI. qp..k. I us
~ MGc,t I PD.,*, ~fl..t P1 wa. I

T~Sw Cr.uso. CT~w
CT.UOT cT.~OT cr.ooT

.or.y~bec’ ~ Ce,. Dec con Fnp~wsu

_~Ce’~~•i

•CSAI ~ . ~ ~ ~5~55 1 ‘aSAI..
DCSa~I .n~3j .5CC5~.. ~5I •~5$ I adSDI ‘rati.

key: ~ asUNE ~ Purchased as access

9



• Customer locations tend to be widely dispersed — CLEC switches
can only be efficiently loaded by aggregating demand from a
wide geographic area.

• Use of fewer and larger switches, combined with ring transport,
is virtually the only way to offset CLECs’ need for more extensive
“loop” plant

• Very high capacity inter-switch ring transport facilities costs are
largely demand insensitive, making direct connection of all
switches on a ring more efficient that using tandem switching

Theessentiallyfiat CLECnetworkarchitectureis anaturaloutgrowthof theconditions
governingits design. Becauseloopsaccessedin manyILEC LSOs arebroughtto acentrally
locatedswitch, CLECswitchesservelargegeographicareasandcustomercallingwithin those’
areasis intra-switchcalling. As aresult,onceacollocationandassociatedtransmission,
equipmentaredeployed,theCLEC’s engineering/economictrade-offis largelybetweenthe
incrementalcostofalongerfacility andthemarginallylowerunit costof alargerswitch.

Giventhattherearerelativelyfew DCC POPsin astateandbecausetherearerelativelysmall
numbersof CLEC switches,it is feasibleto connectthesepointsdirectly. For example,if there
are3 CLEC switchesin astateandandtwo DCC POPs,20 unidirectionalconnectionsare
requiredto connectall points. On theotherhand,asthenumberof switches(n) increases,the
numberof requiredconnectionsincreasesatageometricrate(n*(n~1)).For example,in acity
like WashingtonDC, wheretheILEC has30switches,870 connectionswouldberequiredto
providedirectconnectionsbetweeneach.

As discussedearlier,tandemswitchingservesto reducethecostsoftransportfacilities.
However,the costscharacteristicsof fibertransportchangethetrade-offsomewhat.Fiber
transporthasveryhighfixed costspermile andadditionalfixed costsperend. However,costs
•of addedcapacity,orextrastrandsin thesamecableareminimal. Thus,whenfew pointsareto
beconnected(asin theCLEC network),it maybecosteffectiveto fmdtheminimummileage
paththatsequentiallylinks onenodetothenext, andthentoplaceatleastasmanystrandsas
therearenodes. Ideally, theCLEC shoulddeployasmanystrandsas it canpracticallyafford.
Thisapproachis preciselywhatmostCLECsemployandit producesafiatnetworkwith high
reliability.

CLEC Inter ‘Office Network

The “flat” CLEC network design is an outgrowth of the manner in
which customers are accessed and the evolution of transport
technology

• Except as a short term expedient, CLEC are not Ii kely to
complete inter-switch rings using UNEs or special access
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Thisdiagramillustratesthedifferencebetweenaflat andlayerednetwork. NetworkA is
layeredandemploysatandemswitchatpointE. BecausepointsA & B do not directlyconnect
to pointsC & D, failure ofthetandemwill blockconnectionsbetweenthosepoints. Thereare 8
routes,assumingalternaterouting,in networkA., TheroutesareBE,BAE,AB, ABE, CE, CDE,
DE andDCE. Theseroutesall travelwithin the 6 segmentssothereare6 segments,68
conductormiles,8 routesand136routemiles.

NetworkB connectsthesamefive pointsusingaring architecturethatresultsin aflatnetwork.
Thenumberof segmentsis reducedby 1 andthetotalconductormilesarereducedby about
10%. Both theseconsiderationsareimportantin viewofthehighcostsof construction. The
tandemswitchcostsareeliminatedwhilequality is improvedby eliminationof thesinglefailure
point. Theseimprovementsdo notcome“for free,”however,becausetheringarchitecture
employsalmosttwiceasmanyroutemiles.

The costof addedroutemiles is rathersmallin the grandscheme,however. For example,the
inputstotheFCCSynthesisModelreflect thattheincrementalcostsper footof anaddedstrand
are$0.0242foraerialcable,$0.0287for buriedcableand$0.0229forundergroundcable.A
similar figureis implicit in theHAl model($0.032for fiber feeder,seeHAl 5.2 inputs,fiber
feeder,page100).

In thesimplifiedmodelabove, assumingundergroundcableandusingtheFCC inputs,the
CLEC wouldavoidthecostsof atleast6 milesof fiberat$2.87/ft(total avoidedcostof
$90,900).However,theCLEC wouldneedto deploy4 addedstrandsfor an addedcostof
$9400perstrand(total of $37,600).Thus,theCLECreducesits costs(comparedtothelayered
architecture)by about$53,000withouttakinginto accounttheavoidedinvestmentfor tandem
switchingor potentialcostreductionsfrom insertingADM functions(thatmultiplex
communicationsontoasinglestrand,ratherthandedicatingstrandsto particularnodepairs).
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• Infrastructure required at ends of segments
— transmission electronics (e.g., muxes, cross-connect devices, etc.) and

associated space/HVAC have substantial fixed costs that generally do not
scale with demand (e.g., an 0C48 is not generally 4 times as costly as an
0C12)
fewersegments reduce infrastructure costs but also reduce demand that
can share the costs

• Practicality of hubbing
— essential to balance conductor and infrastructure costs necessary to attain

better unit costs where a cost disadvantage (vis the ILEC) is a given,
success requires on-going access to relatively short and economic low
capacity segments and cost-effective facility nodes

Theprecedingdiscussionshouldmakeit clearthataCLEC mustcarefullymanagethe
infrastructurenecessaryto connectloopsto its switchednetwork. Becauseofthe substantially
fixed costofthe infrastructure,maximumutilization is essentialto yield the lowestpossibleunit
costin orderto becost-competitivewith theILECs’ efficientnetwork..

Themonthlycostofafacility-basednodeis in therangeof $30,000to $35,000dependingonthe
numberof conductormilesemployedandthenumberoffacility-basedsites(or.nodes)onthe
ring. Virtually noneofthecostsareaffectedby the demandpassingthroughthecollocation
until thetotalexceeds48 DS-3s(andadditionaltransmissionequipmentandpossiblyfacilities
arerequired).

Becauseofthe fixednatureof thenodecosts,for low-demandlocations,it is moreeconomicto
rely on alternativesthatprovideconnectivityon a“pay-as-you-go”basis. Forexample,given
typical36 monthtariff rates(zone 1 with pricing flexibility) for aSpecialAccessDS3(collo + 1
CT +5 mi. JOT),a facility-basedcollocationwouldbeabreakevenpropositionwhenaround12
to 14 DS3sare involved,dependingontheRBOC territory.

Thekeytojustifying a’ facility build is identifyingpointswheredemandmaybecost-effectively
aggregatedtotheDS3 level. This isprimarily accomplishedby usingUNEsand/orSA tohub
non-facilitybasedLSOsontoahubcollocationthatis facility based.As theRBOCFactBook
datashow,facility-basedcollocationcurrentlyoccursatamaximumof 13 out of 100wire
centers.Thus,theRBOCs’ owndatashowthatfacility-basedcollocationsdonot existin the
largemajority ofoffices.This limited penetrationis not aresultof alack of CLEC desireto
build facilities orbecauseUNEsareavailable. Rather,it is aresultofthefact thatthereis
insufficientdemandtojustify thehighcostofbuildingsuchfacilities.

Cost Drivers of CLEC Loops
Primary Cost Drivers of CLEC Switch-to-Customer Connectivity:

• Total demand
— objective to deliver greatest amount of customer premises trafficto CLEC

switching point using shortest physical conductor in order to maximize “cost
sharing” of relatively high fixed costs

• Conductor plaoement costs (structures, materials, ROW, premises access, etc.)
— largely a fixed cost forcapacity, but length ofthe facility isa large influence
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In orderto understandtherequirementsforaCLEC to providefacilities-basedservice,it is usefulto first
understandthenatureof thenecessaryinvestment.Therearethreemaincategoriesofcost: (1) high capacity
transport,(2) DS1 level demandaggregation;and(3) DSO level demandaggregation.Theseaspectsof costare
indicatedin green,blueandorange,respectively.

Substantialfixed costare incurredto establishthehighcapacitytransportcapability. Suchcostsprimarily result
from collocationcharges,thephysicalring facility andtheadd/dropmultiplexingcapabilitiesnecessaryto
interfacewith thering. In generalterms,themonthlyfixed costsrunabout$30,000to $35,000andsplit 20%
collocation,50%transportring, 30%equipment/other.The splitof theinvestmentandtheoverall costsare,
however,highly sensitiveto thelengthofthefibercablethatmustbe deployed.

In thediagramabove,the greenshadedportionreflectstheaspectof theCLEC buildthatis dedicatedto the
transportlevel. This includesthefiber ring facility, thefiberdistributionpanel(FDP)whichterminatesand
connectsboththeinterofficefacility, andtheOC-48ADM. TheOC-48ADM is thetransmissionequipmentthat
addsanddropscircuitson thering facility. TheADM typicallydemultiplexes/multiplexesbetweenthe OC-3level
andthe OC-48facility and/orconvertsopticalto electricalsignalsanddemultiplexes/multiplexesbetweenthe OC-
48 levelfacility andDS-3 level facilities. The remainingportionof thetransport‘level equipmentis the DSX-3,an
essentialacross-connectdevicefor two facilitiesattheDS3-level.

The DS1 level ofthecollocationis relativelysimple. It includesthemultiplexer(or MUX), which
multiplexes/demultiplexesbetweentheDS1 andDS3 level, or theDSLAM (digital subscriberline accessmodem)
whenit interfacesatransmissionratesuchasHDSLto theOC-3 level. TheremainingDS1 functionality is the
DSX-l, whichprovidesmuchthesamefunctionalityofthe DSX-3 attheDS1 level.

The DSO level includesthe DSLAM (wheninterfacingwith 2-wire loops)andtheDigital Loop Carrier,bothof
whichdeliver/recàivemultiplexedsignalsandinterfaceananalogfacility with anOC-3 channel.TheDSOright-
mostbox is simplythecross-connectiondeviceforcopperpair facilities.

It is importantto notethatalthoughall levelsof equipmentareshown,not all collocationsarefully equipped.
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Average Cost per DS3 For Facility Based Collocation

‘~

(~‘~
0)

.~

$40,000.00

$30,000.00

$20,000.00

$10,000.00

Number of DS3S placed on Ring

In light ofthe largelyfixed costsofthefacility-basednode,,scaleis important. In fact, until about10 to 12
DS3sof demandarereached,therateof changeoftheaveragecostperDS3 isquitesignificant. In thecase
ofthisspecificexample,by about10 D53softotaldemand,the averagemonthlycostis $3,400perDS3; at
18 D53s it is reducedto about$1900andby 24 DS3sthecostis in therangeof $1400-$l500perDS3.

If sufficientdemandis gatheredto efficientlyutilizeatleast12 or moreDS3s,it beginsto becomefeasible
for acompetitortoreplacetransportalternativessuchasILEC SpecialAccess.Thecostof aDS3 obtained
asspecialaccessarein therangefrom $1800to$2400.

Unfortunately,very few customerlocationsgeneratesufficientdemandto individually justify aDS3
connection.As aresult,thedemandfrommultiplecustomers,possiblyfrom acrossmultipleoffices,mustbe
combinedatacommonpointtojustify acollocation. The issuefor CLECs,however,is thatall this
investmentforconnectivityanddemandaggregationis requiredsimplyto extendtheILEC loop plantto the -

CLEC’snetworkand,asaresult,representsacosttheincumbentsdonot incur,becausetheILEC loop plant
terminatesattheILEC switchlocation.

Nevertheless,customersemploying sufficientdemandto justify aDS1 loop, ratherthanmultiplevoicegrade
loops,representanopportunityfor facility-basedCLECs. However,theopportunityexistsasaresultof the
savingsfromreplacingmanyvoicegradeTiNE-Loopswith asingleDS1, notbecauseof anyadvantageor
costavoidancein theCLEC’s backhaulnetwork. In fact, in manyinstances,unlessthecustomerhasarather
largenumberofvoicegradeloops, theloopreplacementsavingswill not besufficientto offsetthe costof’
premisesequipment(channelbank)andnodeequipment(e.g.,DS3:1 muxes)andbackhaul.

I
Capacity Cost at a “Typical” Facility-Based

Collocation

I
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DSI level facility based competition

Breakeven Analysis
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This chartillustratesthe implicationsof servingacustomerlocationfrom afacility-basednode. Thechartshows
thenumberofvoicegradeloopsthatmustbereplacedin aconversiontoDS1 level accessin orderfor afacility-
basedservicetobreakeven. ‘Note thatthemaximumnumberoftwo wire loopsthatcanbereplacedby asingle
DS1 loop is 24, butpracticallythebreakevenpointis somewhatless.

If oneassumesthatthebackhaulfacility investmentis availableatno costbecauseit wasjustified for other
purposes(andassumingthecapacitywould not otherwisebe used),thebreak-evenoccursin therangeof 7—il
VGloopsperDSI loop (seelowest/dottedline). Notethatthisbreakevenlevel isbasedupontheassumptionthere
areatleast30 differentcustomerDS1sbeingservedfromthe node.This numberof loops,in thecollocationand
numberof loopsreplacedis requiredsolely to offset thecostsof addedcustomerpremisesequipment(channel
banks),collocationmultiplexing(from DS1 to OC48)andinterfaceequipmentattheswitchnecessaryto
interoperatewith the channelbank

If theDS1 level demandisnecessarytojustify thebuild in the firstplace,(that is, thedemandfrom thelargest
customerlocationsandthatfrom non-voice/non-localservicesis notsufficient) thenthebreakevenlevelsare
‘much higher,probablymorein therangeof 16 to 19 loopsreplacedperDS1, andatleast40 customerDSis would
needto beservedfromthecollocation. Thishigherfigureresultsfrom thefact thatthetransport/backhaulfacility
cannotbetreatedsimplyas otherwiseunusedcapacity. Thediagramillustratesthecross-overattheapproximate
minimumdemandfor acollocation(12-13DS3,seeupper-mostline) andthe cross-overfor alargefacility-based
collocation(>18DS3s,seemiddle/purpleline)

Thetwo differentsituationsillustratethat,exceptfor thelargestcustomerlocations,thedemandaggregationand
backhaulcostsimplicit in CLEC networksare difficult to offset,evenwhenthe customers’loopshomeon anLSO
whereaCLEChasafacility-basedcollocation.

Evenworseeconomicsexistfor remoteLSOsandfor customersservedvia EELs. As aresult,’any factors--

regulatory,operationalor otherwise-- thatincreasethecostsoftheseconfigurationsmakesit thatmuchlesslikely
thatsuchcustomerswill be servedatall, muchlessservedthroughafacility-basedcollocation.

15



• At every point of demand aggregation the majority of the costs
are fixed fora relatively large demand set

• CLEC costs are always over-and-above the incumbent costs, so
building volume only reduces the CLECs’ cost disadvantage

I Few LSOs have the demand potential for an individual CLEC
that warrants a facility build

• The huge fixed costs of facility-based collocations requ ire a
means to aggregate demand that does not require building at
every LSO

• No single office will likely support facility-based collocation, to
serve only voice grade loops

CLEC loop costsfor equivalentcustomerloop configurationswill alwayshavehigherunit costthanthe ILECs’
because,exceptfor therareinstancesof directbuilds”,the CLEC mustusethe ILEC loop andthenadd
collocation/backhaulcosts. Becausetheseaddedcostsaretypicallyfixed, theCLEC will generallydeployits loop
plant sothatit hasonly afew strategicallyplacedfacility-basedcollocations.Althoughsomecustomersloopswill
directlyterminateonthesecollocations,mostwill not. Othercollocationsmusthomeonthesehub(facility-based)
collocationsusinghighcapacitytransport,generallyobtainedfrom theILEC. Byusingthisarchitecture,aCLEC
canreachcustomersthatterminateonthese“remote” LSOswhereit is costprohibitivetobuild but whichmay
offer someopportunitiesfor costsharingfrom demandaggregation.Thecritical considerationis thatthe
additionalcostoftransporttoreachtheremoteLSOsis not,whenaddedtotheequipmentcostofDSO and/orDS1
demandaggregation,sohighastoprecludecompetitivepricingofservices.In instanceswhereit is not cost
prohibitive, aloop+transportconfigurationcanbeusedto extendthe loop facility totheCLEC’s facility-based
collocationofthe CLEC.

It mustalsobenotedthatDSO level serviceshavethe greatest‘aggregationoverheads.Theseservicesarealso
burdenedwith thehighestcostsandmostcumbersomeprocessforconversionfromtheILEC’s networkto the
CLEC’s network. As aresult,DSO level serviceis unlikely toprovein acollocationonits ownmerits.
Accordingly,unlessthereis ameansto expandCLECnetworksusingacombinationof self-providedandILEC
providedfacilities,it is unlikely thatfacilitiesbasedcompetitionwill survive,muchlessthrive, exceptfor the
relativelyfew customerlocationsrequiringloopswith’capacitiesexceedingmorethanafew aDS3s.

Notes
* Directbuildsareonlypractical(in theory)for about50 to60 thousandcustomerlocationsnationwide. In fact,
onlyasmallportionoftheselocationscanbeefficientlyservedby competitivefacilitiesbecauseof issuessuchas
(1) ILEC existingfacilitiesthatare abletoserveexistingdemandor easilyupgradeableto doso;(2) construction
costsanddelays,createdby ROW,buildingaccessandsimilar problems;and,(3) limitations on buildingaccess.

CLEC’s “Loop” Plant Realities

16



This diagramdepictshowaCLECsaggregatesandhomescustomersontoitsnetwork. All the
aboveareexpensesandinvestmentsincurredsimplytopermittheCLEC to useits ownswitch
to serveit customers.EachLSOandnodepassedas onemovesfrom thecustomerlocationon
theleft tothe CLECnetworkontheright is apointwheretheCLEC mustincur substantialfixed
costs. Cumulatively,thecostsbetweenthefirstLSO andtheCLEC switcharecoststheCLEC
mustincur to obtainfunctionalityequivalentto atie pair in theILEC centraloffice thatconnects,
theloop sideofthemainframeto theothersideof themain frame,whereconnectionsto the
local switchportexist. ‘ ‘

Thereis generalagreementthatCLECscannotpracticallyreplicatetheILECs’ local loops,
especiallythe copperloop plantusedto providemostvoiceservices. In mostcases,it is equally
impracticalto buildnewfacilities to connectmostLSOsto aCLEC network— connectionsthat
arethefunctionalequivalentofCLEC feederplantandforwhichthe ILEC incursabsolutelyno
additionalcostwhenprovidingserviceusingitsownnetwork. Thus,whenaCLEC usesan
ILEC loop to provideservice,theCLEC paysfor the entirecostof connectingits customersto
theILEC’s LSO. However,‘to provideservicetothe customerwith its ownswitch,theCLEC —

butnot theILEC — mustincursubstantialcoststoextendtheloop facility toadifferentlocation.

Hubbing Is Necessary To Enable CLECs To
Aggregate Demand To Achieve Efficient Scale

loopliransport —— ——.- —- -
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Facility-Based DSO Competition iè Constrained
Numbor01Total UneePerWire Center

By Number ofCLECn SCM, RBOC WIre Cenle
RBOCArea 0 1 2 3 4
Vedznn 4431 9209 16.519 20.649 51150
SBC 4074 9 0a6 16.4fl 19.761 37.418
5.-ISpulh 3091 9348 12.100 25.318 34.541
Owest 3.571 9.995 13.656 22.460 38.993

Ouerali 3.985 8.958 15 334 21.353 49.542
N ~f081cc, 52% 13% 7% 3% 24%
Nolunes 14% 8% 7% 5% 66%

Share of officebunineoademandrequirednorCLEC nor DS3~
By Numberof CLECs Semi, RBOC Wire Center

REIOCAre. 0 1 2 3 4
Verizon 143% 49% 30% 24% 10%
SBC 111% 66% 29% 25% 13%
BeiSaulh 235% 120% 39% 19% 21%
Owest 151% 64% 31% 19% 16%

lCruus-RBOCa I 114% I 71% I 35% I 25% I 13% I
ureree, 90% 083014:101.0 .uncu.*.aon and u.4y buo6ule160.

.360 - ~ 1.plbe. T~..,uud..l60r....la.ol..dLuRu4.~.

Thedifficulty ofcost-justifyingfacility-basedDSO servicesfor smallcustomerlocationsis exacerbatedby the
difficulty in generatinganymeaningfulscale. Withoutscale,the fixed costoverheadsof thebackhauipenaltybecome
prohibitive.

Thedatain theRBOCs’ “Fact Book2002” areusefulto illustratethispoint. Tables4 & 5 on page11-6 permitthesizes
ofvariousstrataofwire centersto bededucedby thenumberof CLECsassertedtobeoperatingin thosewire centers.
Thesametablespermitthenumberofbusinesslinestobedeterminedfor thosestrata. Thedatashow,onaverageand
undercurrentconditions,thataCLECcannotindividually accumulatesufficientshareto supportfacilitiesconstruction
in two thirdsof RBOCWire Centers.Evenfor thoselargestoffices,asingleCLEC offering facility-basedDSO service
wouldneedto win aminimumof 10%ofthebusinesslines,andin mostfromonequarterto onethird ofthebusiness
lines.

Whatthismakesevidentis thatunderthecurrentconditionsonlythelargestofficescansupportDSO level facility-
basedcompetition-- andeventhenonlyoneif oneofthe fourplus competitorspursuedthe strategyandwasextremely
successful.

If theCommissionis to promotefacility-basedinvestmentfor theDSO markets,then, it musttakeeverysteppossibleto
encourageCLECsto build facilities— includingcontinuedavailabilityofhighcapacitytransportTiNEs without
limitations asto use. But, asthenextslide shows,the stepis necessarybutnot sufficient.

Note: Thederivationofthe figuresdisplayedin thetablearerathersimple. The referencedTablesprovidethe
percentagesofwire center,residentiallinesandbusinesslinesbaseduponwhetherthe WC has>=1,>=2,>=3 or>=4
facility basedcompetitors.Subtractingtheresultsof neighboringcellsallow onetodeterminethenumberand % of
wirecenters,residential,businessandtotal linesthathave0, 1, 2, 3, and4 facilitiesbasedcompetitors.With thetotal
linesandwire centersavailablefrom ARMIS andLERGreports,theabsolutefigurescanbe establishedfromthe
percentagesandthe averageswitchedaccessline VGEsperwire centerestablishedby cell. Becausetheresidential
andbusinesslines areknown,the% of businesslinescanbeappliedtothe averagewire centersize for aparticular
cell. After that, theminimumsharecomputationis simple. A DLC equippedtohandle2016lineswill requireaDS3
transport(thisassumes4:1 concentrationfor thelines). At 90%utilization, theDS3will carryabout1800lines
(2016*90%). The 1800 line figure dividedby thebusiness“lines” perwirecenterin eachcell (generallyin therange
of 30% to 40%)yields theminimumsharetheCLEC mustcapture.
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Re-Termination Costs for DSO Services

Ontop of therelativelysmalladdressablemarket,CLECsmustcontendwith thesometimes
enormousone-timecoststo moveacustomerfrom theILEC networkto theCLEC network.
Althoughchargesfor there-termination(orhotcut)processvary, thefinancialimpactis almost
alwayssignificant.

Whenexpressedin termsof theaveragelocalrevenuefor smallbusinessandresidential
customer,thecompetitivedisincentivedueto hotcut chargesis clear. [Residentialandbusiness
averageretail ratesweretakenfromTables14.1 and14.2ofthe 8/01FCCTelephoneTrends.
Nonrecurringchargeswereamortizedovera36 monthperiod. The residentialfigureswere
$20.78monthlyand$44.10NRC. Thebusinesswasanaverageof $43.90fiat rateand$44.45
measuredrateanda$72.29NRC. All figuresarefrom2000]. As thechartshows,a$100re-
terminationcostconsumesalmost7%of thebusinessretailrevenuesoverthelife of theaccount.
ForResidentialcustomers,thefigure is closerto 15%.

Resultsin individual stateswill obviouslyvary,but it is clearthattheRBOCshaveengagedin a
concertedeffortto raisehotcut non-recurringchargesatthe sametimetheyareurgingthe
Commissionto sharplyrestricttheavailabilityof unbundledlocal switching,particularlyaspart
of theTiNE-P combination

0*

are Prohibitive

35.00%
30.00%

2 ~ 25.00%
~ 20.00%
~ 15.00%

10.00%

~ 5.00%
0.00%

/

residefltiai,

:small
business

customers

:~H— ~1’~~~~

0 50 100 150 200 250

Total NRC

19



100%
80%
60%
40%
20%

0%

I
DSOs servedfrom Office

1~,
~

Notably,thefinancialissuesfor DSO levelservicedo notendwith hot cut
chargesfor theCLECbecauseothersubstantialandlargelyfixed costsmustbe
incurredin orderto accesscustomerloops. Inparticular,thecostof backhaulis
amajordeterrentto facility-basedDSO service. Saidanotherway,unlessa
CLEC hasotherreasonsto deliverservicethroughafacility-basedcollocation—

suchasto privateline servicesandoraccessservicesto high volumecustomer
locations — it is difficult to justify thebackhaulcostandotherDSO
infrastructureto supportDSO facility basedservicefor small customerlocations.

Ontheotherhand,in locationswhereafacility-basedcollocationdoesexist
(andcapacitymayotherwisebeunusedon thering), themajoreconomic
deterrentto facility-basedcompetitionis theILEC chargesfor theloop andfor
thehot cut. Notethattheioop andhotcostsalone consumeasizeableportionof
therevenues-- about30-35% ofaverageretail revenues,assuminguseofthe
medianrecurringchargefor theloop ($13.83)andmedianhot cut chargeof$35.

Small Business Backhaul
“Disadvantage” Is Sizeable

Small Business Customer
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Becauseofthemuchlowerrevenuesfrom residentialconsumers,thereis little
likelihoodthateconomicfacility-basedcompetitioncandevelopfor basiclocal
servicein the currentenvironment.If thecustomerloop terminatesto anILEC
wire centerwheretheCLEC doesnothaveafacility basedcollocation,thecosts
oftheloopconnectivityalone(assumingthemedianhotcut chargeof$35)
wouldconsumeover 100%oftheaveragerevenues.For theaverageresidential
customersubjectto themedianhot cut charge,thatchargealoneappropriates
11%oftheaveragelocal revenues.

Unfortunately,theprospectsarenotmuchbetterevenwheretheresidential
customershappento belocatedin an LSOwheretheCLEChasfacility-based
collocation. In thoseinstances,theioop connectivityaccountsfor at least80%
ofretailrevenues,regardlessofthevolumeofcustomerstheCLEC servesfrom
theoffice. Thus,if residentialfacility basedcompetitionis to evolve,amore
robustrevenuestreamis requiredthanis implicit in the“average”residential
localservicecustomer. ‘

The Residential Backhaul “Disadvantage”
is Virtually Insurmountable

Residential Customer
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Summary

• The ILECs rationally and economically deployed loop plant within
their operating areas that is extremely flexible an possesses
scale economies only available to it as a monopolist

— The investment replicates the functionality of a single cross-
connect in the ILEC LSO

— The investment, although absolutely essential, provides no
service functionality

— Backhaul penalties at the DSO level are easily in the range of
$4.00/month /DSO where thousands of DSOs are served in a
single office and are even more cost prohibitive where only a
few hundred DSOs are served

• CLECs seeking to deliver service using their own facility-based
network must use the ILEC loop plant, but must also invest
heavily to extend ILEC loops from ILEC LSOs to their own
networks
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Summary
The high fixed cost of CLEC “network” investments means that facility-based

collocations can only be justified where there are high concentrations of
demand

• Only the top 15-25% of RBOC LSOs appear attractive on a standalone basis

• Hubbing, to the extent practical and cost-effective, can be employed to fill
unused capacity at facility-based collocations and, if transport is available at
TELRIC, it can be a precursor to adding a new node

• DSO demand atone cannot justify a facility-based collocation — such demand
only enhances the attractiveness of an investment justified by other services
— One DLC = —2000 DSO = I DS3 (at 4:1 GR303 concentration)
— In the largest ILEC offices, 2000 DSO = 10% to 20% share of the

business switched access lines for a single CLEC
— At least 10 DS3s are required to bring typical facility-based collocation

costs to a manageable level of added burden
— The hot cut “tax” exacerbates the situation for DSO services

• Median charge imposes a $3/month burden over the average account
life ‘

• High end hot cut charges can approach a burden of $1 8/month
• May make OSO service unattractive even in a facility-based LSO
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Summary

I 081-based services likewise will not generally be addressed outside
of a facility-based collocation, because the cost saving from voice
grade loop replacement are generally insufficient to offsetadded
backhaul ôosts
— Channel bank deployment costs, combined with added backhaul

costs, require about 40 DS Is in remote LSOs with each DSI
replacing an average of 16 to 19 VG loops at the customers’
premises. This translates to a 15% to 17% share of switched
business line VGE in a modestly sized RBOC wire center (10-15K
“line” average)

— Even at a facility-based collocation (and assu ming “free”
backhaul), a minimum of 30 081 loops with each repl acing about
10 to 11 VG loops at the customers’ premises is required to break
even. This translates about a 5% business switched VGE share in
the largest RBOC wire centers (>20K “lines” per wire center)

The high fixed cost of CLEC “network” investments means that facility-
based collocations can only be justified where there are high
concentrations of demand
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I Summary

• Hubbing can only be supported if demand can be homed to
central sites in a cost-efficient manner
— Hubbing will always result in higher costs for the CLEC loop

plant unless hubbed demand fills unused capacity in
transport that was justified forother non-switched!non-local
purposes

— Current use restrictions, lack of generally available transport
UNEs and prohibitions on co-mingling all serve to make
hubbing a risky (and generally marginally cost-effective)
undertaking for switched local service

— Absent the opportunity to hub using cost-effective and non-
discriminatory alternative backhaul facilities, CLEC facility
investment will remain largely at current levels

I



Summary
• Regulatory uncertainty only makes a’ difficult situation worse for

CLECs

• All the ILEC attacks on UNEs (and corn binations) are premised on
the absurd notion that CLE Cs are NOT impaired in their efforts to
cost-effectively deploy the functional equivalent of a ILEC cross-
connection

Potential dé-listing of transport UNEs jeopardizes hubbing
Use restrictions urnit locations that can serve as attractive
nodes or hubs

— Commingling restrictions produce the same result
— Potential de-listing of high capacity loops jeopardizes the

attractiveness of DSI and above level customers
— Limiting access to narrowband services further curtails CLECs’

opportunity to build scale and share fixed costs,
— De-listing of switching (and the practical elimination .f UNE-P)

without addressing the hot cut tax would places virtually all
DSO services off-limits to the CLECs
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